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XVHRI QDWXUDOJDVDV VXSSOHPHQW IRU WKHFRQYHQWLRQDOGLHVHO IXHORZLQJ WR LWV LQKHUHQWFOHDQQDWXUHRI
FRPEXVWLRQFRPELQHG>.DULPHWDO.DULPDQG@7KHPDMRULW\RIGXDO IXHOQDWXUDOJDV
GLHVHO HQJLQHV IHDWXUH HVVHQWLDOO\ D KRPRJHQHRXV QDWXUDO JDV±DLUPL[WXUH FRPSUHVVHG UDSLGO\EHORZ LWV
DXWRLJQLWLRQFRQGLWLRQDQG LJQLWHGE\ WKH LQMHFWLRQRIDSLORW DPRXQWRI OLTXLGGLHVHO IXHODURXQG7'&





KLJK &2 HPLVVLRQV DQG UHGXFHG WKHUPDO HIILFLHQF\ HVSHFLDOO\ DW ORZ DQG LQWHUPHGLDWH ORDG RSHUDWLQJ
SRLQWV7RZDUGVWKHDIRUHPHQWLRQHGSHQDOWLHVYDULRXVVWUDWHJLHVKDYHEHHQSURSRVHGVXFKDVWKHYDULDWLRQ
RISLORWIXHOTXDQWLW\DQGRULQMHFWLRQDGYDQFHDLUJDVHRXVIXHOPL[WXUHSUHKHDWLQJGXULQJWKH LQGXFWLRQ
VWURNHH[KDXVWJDV UHFLUFXODWLRQHWF ,QDQDWWHPSW WRFXUWDLO WKHVHQHJDWLYHHIIHFWV YDULRXV WKHRUHWLFDO
DQG H[SHULPHQWDO VWXGLHV KDYH EHHQ FDUULHG RXW H[DPLQLQJ WKH UHODWLYH LPSDFW HDFK RQH RI WKH
DIRUHPHQWLRQHGSDUDPHWHUVRQGXDOIXHOHQJLQHSHUIRUPDQFHFKDUDFWHULVWLFVDQGSROOXWDQWHPLVVLRQV>$EG
$OODHWDO,VKLGDHWDO.ULVKQDQHWDO.XVDNDHWDO3LURX]SDQDKHWDODQG
3RRQLD HW DO 6HOLP6LQJK HW DO 6ULQLYDVKDQ HW DO  DQG@+RZHYHU
WKHUH LV VWLOOPRUH WR OHDUQ FRQVLGHULQJ WKHSURSHU FRPELQDWLRQRI WKHVH HQJLQHSDUDPHWHUV WR DWWDLQ WKH
RSWLPXP UHVXOWV UHJDUGLQJ UHGXFWLRQ RI &2 HPLVVLRQV ZLWKRXW IXUWKHU GHWHULRUDWLQJ LI QRW LPSURYLQJ
HQJLQH HIILFLHQF\+HQFH LQ WKHSUHVHQWZRUN D WKHRUHWLFDO LQYHVWLJDWLRQ LV FRQGXFWHG XVLQJ DQ HQJLQH
VLPXODWLRQ PRGHO WR H[DPLQH WKH HIIHFW RI WKH SLORW IXHO TXDQWLW\ DQG H[KDXVW JDV UHFLUFXODWLRQ RQ
SHUIRUPDQFHDQGH[KDXVWHPLVVLRQVRIDGXDOIXHOQDWXUDOJDVGLHVHOHQJLQH3UHGLFWLRQVDUHSURGXFHGIRUD
KLJKVSHHGQDWXUDOJDVGLHVHOHQJLQHSHUIRUPDQFHFKDUDFWHULVWLFVDQG12&2DQG6RRWHPLVVLRQVDW
USP HQJLQH VSHHG IRU ORZ DQG KLJK HQJLQH ORDGLQJ FRQGLWLRQV XVLQJ D FRPSUHKHQVLYH WZR]RQH
FRPEXVWLRQPRGHO0RUHRYHU WKHPRGHO KDV EHHQ SURSHUO\PRGLILHG WR GHVFULEH GXDO IXHO FRPEXVWLRQ
SURFHVVZLWKWKHSUHVHQFHRIH[KDXVWJDVUHFLUFXODWLRQ,QRUGHUWREHHQVXUHGWKDWWKHPRGHOSUHGLFWVZLWK
UHDVRQDEOHDFFXUDF\ WKHHIIHFWRIERWKSDUDPHWHUVRQHQJLQHSHUIRUPDQFHFKDUDFWHULVWLFV VRRW12DQG
&2 HPLVVLRQV WKH WKHRUHWLFDO UHVXOWV KDYH EHHQ YDOLGDWHG DJDLQVW H[SHULPHQWDO YDOXHV ZKLFK ZHUH
REWDLQHG DW YDULRXV FRPELQDWLRQV RI ORDG DQG HQJLQH VSHHG IURP D VLQJOH F\OLQGHU ', GLHVHO HQJLQH
UXQQLQJXQGHUGXDOIXHORSHUDWLQJPRGHZLWKFRQVWDQWSLORWIXHOTXDQWLW\ZLWKRXW(*51RUPDO'XDO)XHO
2SHUDWLRQ1')2 >3DSDJLDQQDNLV HW DO    DQG @ DQG DOVR DJDLQVW DGGLWLRQDO
H[SHULPHQWDO UHVXOWVREWDLQHGIURP WKH LQWHUQDWLRQDO OLWHUDWXUH>$EG$OODHWDO ,VKLGDHWDO
.ULVKQDQHWDO.XVDNDHW DO3LURX]SDQDKHWDODQG3RRQLDHW DO6HOLP
6LQJKHWDO6ULQLYDVKDQHWDODQG@)URPWKHFRPSDULVRQEHWZHHQH[SHULPHQWDO
DQGFDOFXODWHGUHVXOWV LW LVUHYHDOHGWKDW WKHPRGLILHGPRGHOFDSWXUHVWKHHIIHFWRIWKHH[DPLQHGHQJLQH
SDUDPHWHUVRQHQJLQHSHUIRUPDQFHDQGH[KDXVWHPLVVLRQVHYHQWKRXJKWKHUHLVDKLJKHUHUURULQDEVROXWH
YDOXHV )URP WKH WKHRUHWLFDO ILQGLQJV LPSRUWDQW LQIRUPDWLRQ LV GHULYHG UHYHDOLQJ ERWK WKH DSSOLFDELOLW\
HDFKRQHRI WKHH[DPLQHG WHFKQLTXHVRQDQH[LVWLQJ',GLHVHOHQJLQHRSHUDWLQJXQGHUGXDO IXHO QDWXUDO
JDVGLHVHOPRGH DQG DOVR WKH HIIHFW RI HDFK WHFKQLTXH RQ HQJLQH SHUIRUPDQFH DQG SROOXWDQW HPLVVLRQV
7KLVLVDFFRPSOLVKHGWKURXJKWKHFRPSDULVRQRIWKHFDOFXODWHGPD[LPXPFRPEXVWLRQSUHVVXUHDQGWRWDO
EUDNH VSHFLILF IXHOFRQVXPSWLRQ IRUERWK VWUDWHJLHV DW ORZDQGKLJK ORDGDW WKHHQJLQH VHHGH[DPLQHG
)XUWKHUPRUH HDFK VWUDWHJ\ LV HYDOXDWHG FRQVLGHULQJ LWV HIIHFW RQ SROOXWDQW IRUPDWLRQ E\ FRPSDULQJ
SUHGLFWHGYDOXHVDJDLQVWWKHFRUUHVSRQGLQJRQHVIRU1')27KLVLQIRUPDWLRQLVH[WUHPHO\YDOXDEOHLIRQH
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ZLVKHVWRGHILQHWKHSURSHUFRPELQDWLRQRIWKHH[DPLQHGVWUDWHJLHVWRLPSURYHWKHEHKDYLRURIDQH[LVWLQJ

























DO      DQG @ 7KH EDVLF SKLORVRSK\ RI WKH VSHFLILFPRGHO LV VKRZQ LQ
)LJXUH7KHPRGHOXVHGLVDSKHQRPHQRORJLFDOWZR]RQHRQHH[DPLQLQJWKHFORVHGSDUWRIWKHHQJLQH
F\FOH7KHF\OLQGHUFKDUJHGXULQJWKHFRPSUHVVLRQSKDVHLVWUHDWHGDVDVLQJOH]RQHXQEXUQHG]RQHZLWK
DVVXPHGXQLIRUPLW\ LQ VSDFHRISUHVVXUH WHPSHUDWXUHDQG FRPSRVLWLRQ'XULQJ WKHFRPSUHVVLRQSKDVH
WKH F\OLQGHU FKDUJH LV FRPSUHVVHG WR D KLJK SUHVVXUH DQG WHPSHUDWXUH DV 7'& LV DSSURDFKHG 3ULRU WR
UHDFKLQJ7'&DVPDOODPRXQWRIGLHVHOIXHOLVLQMHFWHGLQWRWKHFRPEXVWLRQFKDPEHUZKLFKDWRPL]HVDQG
HYDSRUDWHV IRUPLQJ D FRQLFDO MHW SHQHWUDWLQJ LQVLGH WKH XQEXUQHG ]RQH $V WKH MHW SHQHWUDWHV
KRPRJHQHRXVPL[WXUHLVHQWUDLQHGLQWRWKHMHWDQGPL[HVZLWKWKHHYDSRUDWHGGLHVHOIXHO7KHTXDQWLW\RI
WKH PL[WXUH HQWUDLQHG LQVLGH WKH FRQLFDO MHW LV HVWLPDWHG IURP WKH YDOXH RI LWV YROXPH FKDQJH 7KH
ERXQGDU\RIWKLVMHWGHILQHVWKHVHFRQG]RQHZKLFKLVHQWLWOHGDVWKH³EXUQLQJ]RQH´7KHLJQLWLRQRIWKH
FKDUJH LQVLGH WKHEXUQLQJ]RQHFRPPHQFHVDIWHU WKHDXWRLJQLWLRQRI WKHHYDSRUDWHGGLHVHO IXHO'XULQJ



















































WKH EXUQLQJ ]RQH LV GHILQHG E\ WKH IODPH IURQW WKH SHQHWUDWLRQ RIZKLFK LQVLGH WKH XQEXUQHG ]RQH LV
FRQWUROOHG E\ WKH IODPH VSHHG FRPSXWHG YLD D FRQVLGHUDWLRQ RI D IODPH SURSDJDWLRQ PHFKDQLVP 7KH
IODPH IURQW VSUHDGV LQVLGH WKH XQEXUQHG ]RQH LQ D GLUHFWLRQ SHUSHQGLFXODU WR WKH RXWHU VXUIDFH RI WKH
FRQLFDO EXUQLQJ ]RQH 7KH HQWUDLQPHQW UDWH RI JDVHRXV IXHO LQVLGH WKH EXUQLQJ ]RQH UHVXOWV IURP WKH
YDULDWLRQRI WKHYROXPHRI WKHEXUQLQJ]RQHHVWLPDWHG IURPWKH MHWSHQHWUDWLRQ WKHRU\RI+LUR\DVXDQG
IURP WKH SURSDJDWLRQ RI WKH IODPH VXUURXQGLQJ WKH MHW 7KH JDVHRXV IXHO PL[WXUH HQWUDLQHG LQVLGH WKH
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WKH9LFNODQGPHWKRGZLWK HOHYHQ VSHFLHV FRQVLGHUHG 7KH OLTXLG IXHO XVHG LV QRUPDO GRGHFDQH ZKLFK
UHSUHVHQWVDGHTXDWHO\WKHFRPPHUFLDOGLHVHOIXHO7KHQDWXUDOJDVXVHGLQWKHFXUUHQWPRGHOLVDPL[WXUH
RIPHWKDQH DQGRWKHU K\GURFDUERQV ,W VKRXOG DOVREH VWDWHGKHUH WKDW WKHSUHVVXUHV DFURVV WKH LQMHFWRU
KDYHEHHQREWDLQHGIURPWKHPHDVXUHGYDOXHVRIIXHOOLQHDQGF\OLQGHUSUHVVXUHWUDFHV7KH12IRUPDWLRQ
LVDVVXPHGWREHDQRQHTXLOLEULXPSURFHVVFRQWUROOHGE\FKHPLFDONLQHWLFV7KHQ IRUWKHHVWLPDWLRQRI




K\GUR[\O )XUWKHUPRUH LQ WKH SUHVHQW ZRUN D VHPLHPSLULFDO PDWKHPDWLFDO IRUPXOD SURSRVHG E\
+LUR\DVX KDV EHHQ XVHG WR GHVFULEH WKH VRRW IRUPDWLRQ PHFKDQLVP E\ WDNLQJ LQWR DFFRXQW GHWDLOV
FRQFHUQLQJ WKH F\OLQGHU SUHVVXUH WKH WHPSHUDWXUH RI WKH EXUQLQJ ]RQH DQG WKH FRQFHQWUDWLRQV RI WKH
R[\JHQDQGWKHXQEXUQHGOLTXLGIXHOLQVLGHWKHEXUQLQJ]RQH
0RGHO9DOLGDWLRQ
7R YHULI\ WKH DELOLW\ RI WKH PRGHO WR SUHGLFW DSDUW IURP RYHUDOO HQJLQH SHUIRUPDQFH WKH PDLQ
FKDUDFWHULVWLFV RI GXDO IXHO FRPEXVWLRQ SURFHVV DQ H[WHQGHG WKHRUHWLFDO DQG H[SHULPHQWDO LQYHVWLJDWLRQ
KDV EHHQ FRQGXFWHG LQ WKH SDVW E\ WKH SUHVHQW UHVHDUFK JURXS >3DSDJLDQQDNLV HW DO   
DQG@7KHH[SHULPHQWDOLQYHVWLJDWLRQKDGEHHQFRQGXFWHGRQDVLQJOHF\OLQGHUQDWXUDOO\
DVSLUDWHG IRXUVWURNH DLU FRROHG GLUHFW LQMHFWLRQ KLJK VSHHG GLHVHO HQJLQH ³/LVWHU /9´ SURSHUO\
PRGLILHGWRRSHUDWHZLWKSLORWGLHVHOIXHOLQMHFWLRQXQGHUGXDOIXHOPRGH>3DSDJLDQQDNLVHWDO
@ 7KH PRGLILHG HQJLQH ZDV VXSSOLHG ZLWK QDWXUDO JDV REWDLQHG IURP WKH FLW\ ORZSUHVVXUH
GLVWULEXWLRQ QHWZRUN ZKLOH WKH DGMXVWPHQW RI WKH HQJLQH ORDG XQGHU GXDO IXHO RSHUDWLRQ ZDV DWWDLQHG
WKURXJKWKHYDULDWLRQRIWKHJDVHRXVIXHOTXDQWLW\IXPLJDWHGLQWRWKHF\OLQGHUWRJHWKHUZLWKWKHLQGXFWHG




WHPSHUDWXUH 7KH H[SHULPHQWDO KHDW UHOHDVH UDWH ZDV REWDLQHG IURP WKH DQDO\VLV RI WKH FRUUHVSRQGLQJ





LLL EUDNH VSHFLILF 12 &2 DQG 6RRW HPLVVLRQV DUH FRPSDUHG FRUUHVSRQGLQJ WR QRUPDO GXDO IXHO
RSHUDWLRQDWUSPHQJLQHVSHHGIRUYDULRXVHQJLQHORDGFRQGLWLRQV>3DSDJLDQQDNLVHWDO
@([DPLQLQJ WKHVH ILJXUHV LW LVREVHUYHG WKDW WKHUH LV DJRRGFRLQFLGHQFHEHWZHHQFDOFXODWHGDQG
H[SHULPHQWDO YDOXHV DW DOO FDVHV H[DPLQHG 7KLV SURYHV WKH DELOLW\ RI WKH SUHVHQW PRGHO WR SUHGLFW
DGHTXDWHO\ SHUIRUPDQFH FKDUDFWHULVWLFV DQG WKH H[KDXVW HPLVVLRQV RI D FRPSUHVVLRQ LJQLWLRQ HQJLQH
RSHUDWLQJXQGHUQRUPDOGXDO IXHOPRGH0RUHRYHUPRGHOSUHGLFWLRQV WDNLQJ LQWRDFFRXQW WKH VHSDUDWHG
HIIHFW RI SLORW IXHO TXDQWLW\ DQG H[KDXVW JDV UHFLUFXODWLRQ RQ HQJLQH SHUIRUPDQFH FKDUDFWHULVWLFV DUH
TXDOLWDWLYHO\FRQWUDVWHGDJDLQVWSHUWLQHQWH[SHULPHQWDOUHVXOWVREWDLQHGIURPLQWHUQDWLRQDOOLWHUDWXUH>$EG
$OODHWDO,VKLGDHWDO.ULVKQDQHWDO.XVDNDHWDO3LURX]SDQDKHWDODQG
3RRQLD HW DO 6HOLP6LQJK HW DO 6ULQLYDVKDQ HW DO  DQG@)URP WKH
FRPSDULVRQ EHWZHHQ H[SHULPHQWDO DQG WKHRUHWLFDO UHVXOWV LW LV UHYHDOHG WKDW WKH VLPXODWLRQ PRGHO
PDQDJHV WRSUHGLFWZLWKDGHTXDWHDFFXUDF\ WKH WUHQGRI WKHHQJLQHSHUIRUPDQFHFKDUDFWHULVWLFVZLWK WKH
FKDQJHHDFKRQHRIWKHH[DPLQHGSDUDPHWHUVGHVSLWHWKHGLIIHUHQFHVREVHUYHGLQWKHDEVROXWHYDOXHVGXH
WRLQKHUHQWOLPLWDWLRQVRIWKHSKHQRPHQRORJLFDOWZR]RQHVLPXODWLRQPRGHO7KXVWKHVSHFLILFPRGHOFDQ
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EH XVHG WR ORRN LQWR WKH HIIHFW HDFK RQH RI WKH H[DPLQHG SDUDPHWHUV RQ SHUIRUPDQFH DQG SROOXWDQW
HPLVVLRQVRIWKHVSHFLILFWHVWHQJLQH
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7HVWFDVHVH[DPLQHG
,Q WKH SUHVHQW ZRUN DQ HQGHDYRU LV PDGH XVLQJ WKH VLPXODWLRQ PRGHO WR WKHRUHWLFDOO\ LQYHVWLJDWH WKH
UHODWLYH LPSDFW RI L WKH SLORW IXHO TXDQWLW\ DQG LL WKH H[KDXVW JDV UHFLUFXODWLRQ RQ SHUIRUPDQFH
FKDUDFWHULVWLFVDQGH[KDXVWHPLVVLRQVRIDQH[LVWHQW',GLHVHOHQJLQHZKLFKKDVEHHQSURSHUO\PRGLILHGWR









ZKHUH  (*5P  DQG  PL[ ,9&P  UHSUHVHQW WKHPDVV IORZ UDWHVRI UHFLUFXODWHGH[KDXVW JDVDQGDLUJDVHRXV
IXHO PL[WXUH WUDSSHG LQVLGH WKH FRPEXVWLRQ FKDPEHU DW LQOHW YDOYH FORVXUH UHVSHFWLYHO\ )RU D JLYHQ
FRPELQDWLRQRIORDGDQGHQJLQHVSHHG³ PL[ ,9&P ´LVNHSWFRQVWDQWDQGLWLVFDOFXODWHGWDNLQJLQWRDFFRXQW





JDV DW H[KDXVW YDOYHRSHQLQJ HYHQW7KXV WKH DFWXDOPDVV IORZ UDWH RI WKH DLU DW LQOHW YDOYH FORVXUH LV
FDOFXODWHGIURPWKHIRUPXOD
  DLU ,9& (*5 PL[ ,9& 1*P [ P P       
ZKLOHWKHDFWXDOWRWDODLUH[FHVVUDWLRLVFDOFXODWHGDVIROORZV
DLU ,9&
'VW ' 1*VW 1*
P
$)5 P $)5 PO    

   
ZKHUH 1*P DQG 'P UHSUHVHQWWKHPDVVIORZUDWHVRIQDWXUDOJDVDQGOLTXLGGLHVHOIXHOUHVSHFWLYHO\
0RUHRYHUWKHUHFLUFXODWHGH[KDXVWJDVLVDVVXPHGWRFRQVLVWRISHUIHFWFRPEXVWLRQSURGXFWVLH&2DQG
+2 WKH FRQFHQWUDWLRQV RI ZKLFK DUH REWDLQHG IURP WKH FRPSRVLWLRQ RI WKH F\OLQGHU FKDUJH DW H[KDXVW
YDOYHRSHQLQJ
7KHSDUDPHWULFLQYHVWLJDWLRQKDVDVIROORZV




E\   DQG ZLWK UHVSHFW WR WKH  PL[ ,9&P  YDOXH FRUUHVSRQGLQJ WR QRUPDO GXDO IXHO
RSHUDWLQJPRGHDWUSPHQJLQHVSHHG
5HVXOWVDQGGLVFXVVLRQ
)LJXUHGHSLFWV WKHSHUFHQWDJHFKDQJHRI%6)&ZLWK UHVSHFW WR WKHFRUUHVSRQGLQJYDOXHXQGHU1')2
UXQQLQJPRGHDVDIXQFWLRQRILSLORWIXHOTXDQWLW\DQGLL(*5SHUFHQWDJH3UHGLFWLRQVDUHSUHVHQWHGDW
 USP HQJLQH VSHHG IRU ORZ DQG KLJK HQJLQH ORDGLQJ FRQGLWLRQV UHVSHFWLYHO\ )RU HDFK WHVW FDVH
H[DPLQHG WKH WRWDO%6)&LVHVWLPDWHGIURP WKHFDOFXODWHGEUDNHSRZHURXWSXWDQG WKHFDOFXODWHGPDVV
IORZ UDWHVRI GLHVHO DQGQDWXUDO JDV2EVHUYLQJ WKLV ILJXUH LW LV UHYHDOHG WKDW WKH LQFUHDVHRI SLORW IXHO
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TXDQWLW\ KDV D SRVLWLYH HIIHFW RQ HIILFLHQF\ GXH WR WKH LQFUHDVHG VWUHQJWK RI WKH LJQLWLRQ VRXUFH 7KH
LQFUHDVHRISLORWGLHVHO IXHODPRXQW OHDGV WRDQ LPSURYHPHQWRI WKHJDVHRXV IXHOFRQYHUVLRQHIILFLHQF\
FRPSDUHGWRWKHRQHREVHUYHGXQGHUQRUPDOGXDOIXHORSHUDWLQJPRGHVLQFHWKHXVHRIDODUJHUSLORWIXHO
TXDQWLW\ OHDGV WRDKLJKHU WRWDOKHDW UHOHDVH UDWHGXULQJ WKHSUHPL[HGFRQWUROOHGFRPEXVWLRQSKDVH7KH
HIIHFWEHFRPHVPRUHHYLGHQWDWKLJKSLORWTXDQWLWLHVIRUERWKORZDQGKLJKORDGLQJFRQGLWLRQVZKHUHWKH
PD[LPXP %6)& UHGXFWLRQ REVHUYHG LV XS WR  $V IDU DV WKH HIIHFW RI (*5 UDWH RQ %6)& LV




VWDJH RI WKH FRPEXVWLRQ SURFHVV GRHV QRW YDU\ FRQVLGHUDEO\ ZKHQ FRPSDUHG WR WKH UHVSHFWLYH VWDJH
REVHUYHG XQGHU 1')2 RSHUDWLQJ PRGH $W WKH VDPH WLPH WKH LQFUHDVH RI (*5 SHUFHQWDJH UHVXOWV WR
ORZHUWRWDODLUH[FHVVUDWLRDIDFWZKLFKIDYRXUVWKHIODPHSURSDJDWLRQPHFKDQLVPFRQWULEXWLQJWKXVWR
VOLJKW LPSURYHPHQW RI WKH QDWXUDO JDV FRPEXVWLRQ TXDOLW\ 7R WKH ODVW LW PD\ EH DVFULEHG WKH VOLJKW
LPSURYHPHQWRIWKH%6)&REVHUYHGZLWKORZ(*5SHUFHQWDJHV2QWKHRWKHUKDQGDWKLJKORDGDQGKLJK
(*5 UDWHV DV (*5 SHUFHQWDJH LQFUHDVHV %6)& LQFUHDVHV 7KH VSHFLILF GHWHULRUDWLRQ RI EUDNH WKHUPDO
HIILFLHQF\ LV DVFULEHG SULPDULO\ WR WKH ORQJHU LJQLWLRQ GHOD\ SHULRG RI WKH OLTXLG IXHO ZKLFK DIIHFWV
QHJDWLYHO\WKHWRWDOKHDWUHOHDVHUDWHREVHUYHGGXULQJWKHSUHPL[HGFRQWUROOHGFRPEXVWLRQSKDVH$WWKH
























WKH FRUUHVSRQGLQJ YDOXH XQGHU1')2 UXQQLQJPRGH DV IXQFWLRQ RI L SLORW IXHO TXDQWLW\ DQG LL WKH
SHUFHQWDJHRI(*53UHGLFWLRQVDUHSUHVHQWHGDWUSPHQJLQHVSHHGIRUORZDQGKLJKHQJLQHORDGLQJ
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     












































      
([KDXVW*DV5HFLUFXODWLRQ[(*5
     























































     













































      
([KDXVW*DV5HFLUFXODWLRQ[(*5
     
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LQFUHDVH RI (*5 SHUFHQWDJH UHVXOWV WR ORZHU FKDUJH WHPSHUDWXUH HVSHFLDOO\ GXULQJ WKH LQLWLDO VWDJH RI
FRPEXVWLRQ SKDVH 0RUHRYHU WKH LQFUHDVH RI (*5 SHUFHQWDJH OHDGV WR D UHGXFWLRQ RI WKH R[\JHQ
DYDLODELOLW\ LQ WKHF\OLQGHUFKDUJH7KLVFRPELQHGZLWK WKH ORZHUF\OLQGHUFKDUJH WHPSHUDWXUH OHDGV WR
GHFUHDVHG WHQGHQF\ IRU 12 IRUPDWLRQ ([DPLQLQJ ILJXUH  LW LV UHYHDOHG WKDW WKH VSHFLILF 12
FRQFHQWUDWLRQ LV PRUH VHQVLWLYH WR (*5 7KXV IRU DQ H[LVWHQW ', GLHVHO HQJLQH UXQQLQJ XQGHU
GLHVHOQDWXUDO JDV RSHUDWLQJ PRGH WKH FXUWDLOPHQW RI WKH HPLWWHG 12 ZLWKRXW GHWHULRUDWLRQ RI HQJLQH









RI WKH JDVHRXV IXHO FRPEXVWLRQ UDWH ZKLFK LQFUHDVHV WKH FKDUJH WHPSHUDWXUH LQVLGH WKH F\OLQGHU DQG
FRQWULEXWHVWRWKHUHGXFWLRQRIXQEXUQHGJDVHRXVIXHODYDLODELOLW\LQVLGHWKHEXUQLQJ]RQH7KHLQFUHDVHRI
(*5SHUFHQWDJHUHVXOWVWRDQLQFUHDVHRI&2HPLVVLRQVLHDWORZORDGLVXSWRZKLOHDWKLJKORDGLV
XS WR :LWK WKH LQFUHDVH RI(*5SHUFHQWDJH WKH LJQLWLRQ GHOD\ RI WKH SLORW OLTXLG IXHO LQFUHDVHV
ZKLFK FDXVHV D GHOD\HG VWDUW RI FRPEXVWLRQ UHODWLYH WR WKH WRS GHDG FHQWUH %HFDXVH RI WKLV WKH
WHPSHUDWXUHLQVLGHWKHF\OLQGHUEHFRPHVORZHUDIDFWWKDWOHDGVWRORZHUSUHPL[HGFRQWUROOHGFRPEXVWLRQ
SKDVHZKLFKFRQVHTXHQWO\OHDGVWRDQLQFUHDVHLQ&2HPLVVLRQV2QWKHRWKHUKDQGWKHLPSURYHPHQWRI




)LQDOO\ )LJXUH  GHSLFWV WKH SHUFHQWDJH FKDQJH RI WKH VSHFLILF VRRW FRQFHQWUDWLRQZLWK UHVSHFW WR WKH
FRUUHVSRQGLQJYDOXHXQGHU1')2UXQQLQJPRGHDV IXQFWLRQRI LSLORW IXHOTXDQWLW\DQGLL WKH(*5
UDWH)URPWKLVILJXUHLWLVUHYHDOHGWKDWWKHLQFUHDVHRISLORWIXHODPRXQWDIIHFWVSRVLWLYHO\GHFUHDVHWKH
FRQFHQWUDWLRQOHYHORIVRRWHPLVVLRQVLHUHGXFWLRQXSWRIRUERWKORDGVH[DPLQHG7KHLQFUHDVHRI
WKHSLORW GLHVHO IXHO DPRXQW FRQWULEXWHV WR D GHPRWLRQRI VRRW IRUPDWLRQPHFKDQLVP VLQFH WKH F\OLQGHU
FKDUJH WHPSHUDWXUH LQFUHDVHV0RUHRYHU WKH LQFUHDVHRI WKHSLORW IXHO TXDQWLW\SURPRWHV VRRW R[LGDWLRQ
PHFKDQLVPGXHWRWKHLQFUHDVHRIWKHR[\JHQH[FHVVUDWLRLQVLGHWKHEXUQLQJ]RQH2QWKHRWKHUKDQG(*5
DIIHFWV QHJDWLYHO\ VRRW HPLVVLRQV 7KLV LV DWWULEXWHG ERWK WR WKH GHOD\HG UHODWLYH WR 7'& LQLWLDWLRQ RI





RI WKH VSHFLILF VRRW FRQFHQWUDWLRQ FRUUHVSRQGLQJ WR QRUPDO GXDO IXHO RSHUDWLQJPRGH DW KLJK ORDG DQG
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 USP HQJLQH VSHHG LV H[WUHPHO\ ORZ DOPRVW QHJOLJLEOH FRPSDUHG WR WKH UHVSHFWLYH YDOXH XQGHU
QRUPDOGLHVHORSHUDWLRQ
     
























































L SLORW IXHO TXDQWLW\ DQG LL WKH (*5 SHUFHQWDJH RQ WKH SHUIRUPDQFH FKDUDFWHULVWLFV DQG SROOXWDQW
HPLVVLRQVRIDQDWXUDOJDVGLHVHOFRPSUHVVLRQLJQLWLRQHQJLQH%HIRUHDSSOLFDWLRQWKHPRGHOZDVYDOLGDWHG
UHYHDOLQJDJRRGFRLQFLGHQFHEHWZHHQFDOFXODWHGDQGPHDVXUHGYDOXHVXQGHUQRUPDOGXDOIXHORSHUDWLRQ
IRU ERWKSHUIRUPDQFH DQGSROOXWDQW HPLVVLRQV7KXV KDYLQJ DFNQRZOHGJHG WKHSUHGLFWLYH DELOLW\ RI WKH
WZR]RQH FRPEXVWLRQ PRGHO LW ZDV XVHG WR H[DPLQH WKH HIIHFW HDFK RQH RI WKH DERYH PHQWLRQHG










R GHFUHDVH RI WKH VSHFLILF &2 FRQFHQWUDWLRQ 7KH HIIHFW LV PRUH VHQVLEOH DW KLJK SLORW IXHO
TXDQWLWLHVIRUERWKORDGVH[DPLQHGZKHUHWKHGHFUHDVHLVXSWR
R GHFUHDVHRI VRRWHPLVVLRQV7KHHIIHFW LVPRUH VHQVLEOHDWKLJKSLORW IXHOTXDQWLWLHVZKHUH WKH
GHFUHDVHLVXSWR
x WKHLQFUHDVHRI(*5SHUFHQWDJHDWDFRQVWDQWSLORWIXHODPRXQWUHVXOWVWR
3295 Roussos G. Papagiannakis and Dimitrios T. Hountalas /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  3284 – 3296 





R LQFUHDVHRI WKH VSHFLILF&2FRQFHQWUDWLRQ$WKLJK ORDGDQGKLJK(*5SHUFHQWDJH WKH VSHFLILF
LQFUHDVHLVXSWR




L 7KH VLPXOWDQHRXVO\ LQFUHDVH RI ERWK SDUDPHWHUV LH SLORW IXHO TXDQWLW\ DQG H[KDXVW JDV
UHFLUFXODWLRQPD\UHVXOWLQDQLPSURYHPHQWRIHQJLQHEUDNHHIILFLHQF\ZLWKRXWDULVLQJSUREOHPV
FRQFHUQLQJ L WKH TXDOLW\ RI WKH FRPEXVWLRQ SURFHVV WDNLQJ SODFH LQVLGH WKH F\OLQGHU LH
UHPRYHV WKHULVNRINQRFNSKHQRPHQDDQGLL WKHPHFKDQLFDOVWUHQJWKRIWKHHQJLQHVWUXFWXUH
LH WKH LQFUHDVH RI WKH SLORW IXHO TXDQWLW\ OHDGV LQ DQ LQFUHDVH RI WKH PD[LPXP FRPEXVWLRQ
SUHVVXUH D IDFW WKDW PD\ EH SURYHQ WR EH KDUPIXO IRU WKHPHFKDQLFDO VWUHQJWK RI DQ H[LVWLQJ
GLHVHOHQJLQH
LL 7KHQHJDWLYH LPSDFWVRIGXDO IXHORSHUDWLRQRQ&2HPLVVLRQVFRXOGEHFXUWDLOHGE\ LQFUHDVLQJ
SLORWIXHOTXDQWLW\+RZHYHUWKLVDSSHDUVWRDIIHFWQHJDWLYHO\12HPLVVLRQVLHLQFUHDVH7KXV
IURP WKH YLHZSRLQW RI SROOXWDQW HPLVVLRQV WKH LQFUHDVH RI WKH SLORW IXHO TXDQWLW\ KDV WR EH
DFFRPSDQLHGE\DOLPLWHGLQFUHDVHRIH[KDXVWJDVUHFLUFXODWHG
,Q JHQHUDO WKH LQFUHDVH RI SLORW IXHO TXDQWLW\ DFFRPSDQLHG ZLWK H[KDXVW JDV UHFLUFXODWLRQ FRXOG EH D
SURPLVLQJ VROXWLRQ IRU LPSURYLQJ HQJLQH HIILFLHQF\ DQG ZLWKRXW LQFUHDVLQJ &2 HPLVVLRQV 7KH
VLPXOWDQHRXVLQFUHDVHRIERWKSDUDPHWHUVH[DPLQHGDWORZDQGLQWHUPHGLDWHHQJLQHORDGFRQGLWLRQVGRHV
QRW EULQJ DQ\ VHULRXV SUREOHP WR HQJLQH RSHUDWLRQDO OLIHWLPH VLQFH WKH LQFUHDVH RI WKH PD[LPXP
FRPEXVWLRQ SUHVVXUH FDXVHG E\ WKH LQFUHDVH RI WKH SLORW IXHO DPRXQW LV FRPSHQVDWHG E\ DSSO\LQJ WKH
H[KDXVWJDVUHFLUFXODWLRQ
5HIHUHQFHV
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3DSDJLDQQDNLV5*DQG+RXQWDODV'77KHRUHWLFDODQGH[SHULPHQWDOLQYHVWLJDWLRQRIDGLUHFW LQMHFWLRQGXDOIXHOGLHVHO
QDWXUDOJDVHQJLQH6$(3DSHU1R
3DSDJLDQQDNLV5* DQG+RXQWDODV'7  ([SHULPHQWDO LQYHVWLJDWLRQ FRQFHUQLQJ WKH HIIHFW RI QDWXUDO JDVSHUFHQWDJH RQ
SHUIRUPDQFHDQGHPLVVLRQVRIDGLGXDOIXHOGLHVHOHQJLQH-RI$SSOLHG7KHUPDO(QJLQHHULQJ







3DSDJLDQQDNLV 5* +RXQWDODV '7 5DNRSRXORV &' DQG 5DNRSRXORV '&  &RPEXVWLRQ DQG SHUIRUPDQFH
FKDUDFWHULVWLFVRIDGLGLHVHOHQJLQHRSHUDWLQJIURPORZWRKLJKQDWXUDOJDVVXSSOHPHQWUDWLRVDWYDULRXVRSHUDWLQJFRQGLWLRQV
6$(3DSHU1R
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